INTRODUCTION

ANALYTICAL APPROACH
The approximate stiffness added by a stiffener to the skin stiffness can be determined by locating the position of the neutral surface in a skin-stiffener combination. 
where k = _, m = 1, 2, 3, ... and r is an unknown, and z and y are local coordinates in the semi-infinite model. 
The membrane solution corresponds to the root with the largest magnitude of the real part for r and is developed as follows
where rn and r1 are the real and imaginary parts of the root, respectively, t, is the thickness of the stiffener, and A,_ are the unknown coefficients to be determined.
A similar approach is taken for the bending solution using the fourth-order partial differential equation for the out-of-plane deflection in terms of the local coordinate system. That is, 
where rV,b and rzb are the real and imaginary parts of the root, respectively, and Bm and Cm are the unknown coefficients to be determined. 
./2 L 0 _,o} are the membrane strains and {_} = {_ _y _y} are where { Co} = { _o % the curvatures.
2. The strain energy of the stiffener is
where Qll is the longitudinal modulus of the stiffener.
3. The strain energyof the skin attached to the stiffener is
Hence, the expression for the total strain energy, UT, is obtained by summing these contributions that results in 
where t is the total thickness of the skin, t, is the total thickness of the stiffner, h is the height of the stiffener above the outer surface of the skin, and ax is the normal stress distribution over the cross-section. Evaluating the integrals defined by
Equations (14) and (15) 
The expression for axial strain in the skin-stiffener combination is obtained from the stress function, F, and the out-of-plane deflection, w, which is given by { ,-_,, _ ) 
If y* > t/4, then the reference surface for the stiffener is Z*.
In either case, the reference surface of the skin is taken to be its mid-surface. 
NUMERICAL RESULTS
Three
